In a developing country like Pakistan, Phillips Curve approach is employed on a data set of 35 years starting from . Phillips Curve helps in examining the relationship between inflation and unemployment. There is a non-proportional negative relationship between inflation and unemployment (if unemployment is reduced than there is a rising price level in the economy). Non-parametric estimates of the NAIRU are calculated. In this study, results are in the range of 3.21 -9.01 percent. There is a long-run and casual relationship between inflation and unemployment over the above mentioned period in Pakistan. There is a transitory relationship (shocks) in the short-run, while there is a permanent relationship (shocks) in the long-run. By looking at the relationship established, one can forecast for next 10 years, that there will be an opposite relationship between both variables. This paper documents an empirical evidence for the existence of the Phillips curve in Pakistan i.e., inflation has decreased unemployment.
Introduction
Over the last five decades, the subject of price/wage inflation and unemployment has been a major concern for economists and common economic agents. This approach started in 1958, when a British Economist A. W. Phillips wrote an article on "The Relationship between Unemployment and the Rate of Change of Money Wage Rates in the United Kingdom" by using a data set from 1862 to 1957. This empirical study was formed by a reasonably smooth curve which is known as "Phillips Curve". Phillips curve shows a trade-off between rate of inflation and unemployment. Phillips Curve interprets that if unemployment is to be reduced than we have to accept the rising price level in the economy. Various theories have been put forward to explain continuing inflation all over the world. In Pakistan, the subject of inflation has been the central issue in most of macroeconomics studies. Various factors are considered in the literature as strong forces for determining price inflation. These factors are monetary expansion, stagnation of output, increasing import prices, increasing wage rates and sticky expectations etc.
Research Hypothesis
It has been observed that Inflation and unemployment have both direct and indirect relationships. Our hypothesis is to examine the existence of Phillips curve by considering, whether there is a direct or indirect relationship between inflation and unemployment in the context of Pakistan.
Research Objectives
The objective of this paper is to examine the existence of Phillips Curve in Pakistan, by using a time series data from . The more specific objectives are: i. To estimate a short-run trade-off between inflation and unemployment, this is implied by the Phillips Curve and the NAIRU. ii. To estimate a long-run relationship between inflation and unemployment over the last 35 years. iii. To estimate changes in the unemployment rate, this is Granger cause changes in inflation.
Numerous studies on the Phillips curve are available on developed nations; there is huge scope for systematic empirical analysis that testifies the hypothesis in the context of a developing country. Considering important economic and political implications of Pakistan, the Phillips Curve hypothesis entails relationship between unemployment rate and inflation rate. This paper analyzes the trade-off between inflation and unemployment in Pakistan using secondary data from 1975 to 2009. Following dimensions and factors of the Phillips curve hypothesis are focused.  NAIRU: NAIRU is an acronym for Non-Accelerating Inflation Rate of Unemployment. The idea behind the natural rate hypothesis was put forward by Milton Friedman in 1968 and it refers to a level of unemployment, below which inflation rises. If U* is the NAIRU and U is the actual unemployment rate, the theory says that:  if U < U* for a few years, inflationary expectations rise, so that the inflation rate tends to accelerate;  if U > U* for a few years, inflationary expectations fall, so that the inflation rate tends to fall (there is disinflation); and  if U = U*, the inflation rate tends to be stationary, unless exogenous shock is observed.  Natural Rate of Unemployment: It is the unemployment, which occurs when the labour market is in the equilibrium (supply side of unemployment i.e., frictional and structural unemployment). If unemployment is reduced below the natural rate, there is an increased risk of inflation.  Unemployment Gap: The difference between the non-accelerating inflation rate of unemployment (NAIRU) and the actual rate of unemployment is termed as unemployment gap. According to Pallis and Katsouli (2003) , in the short-term, a trade-off do exists between price inflation and unemployment. If unemployment falls below the NAIRU, price inflation will rise until unemployment returns to the NAIRU, at that time price inflation will stabilize at a permanently higher level. Co-integration technique is used for analysis. In this study a sophisticated econometric technique with additional tests of forecasting framework is used to examine the effect of changes in inflation on unemployment rate over a 10 years period. 
Unemployment Rate
In 1970s, average unemployment rate was 3.43 percents. It increased by only 0.1 percent in the year 1980s (3.44%). Afterward, average unemployment rate increased sharply in the year 1990s and 2000s, where average unemployment rate was reported almost 5.56 and 6.97 percent respectively (see Figure 2) .
Changes in Inflation (IFR) and Unemployment Rate (UN) in Pakistan
The relationship between unemployment and inflation rate in Pakistan is an interesting example. There have been greater fluctuations in inflation and unemployment rate during the years 1975-2009. Hence, there has been found an inverse relationship between unemployment rate and inflation rate. 
Unemployment Rate (UN) and Unemployment Gap (UNGAP) in Pakistan
Unemployment Gap is the difference between the non-accelerating inflation rate of unemployment (NAIRU) and the actual unemployment rate (UN). NAIRU is estimated from 1975-2009 and observed as 7.8 percent, while average unemployment rate was 4.9 percent which is less than the NAIRU. It means that inflationary expectations have been raised between these years, so high inflationary tends is observed. Unemployment gap is observed up to 2.81 percent between the said periods. Unemployment and unemployment gap for the period of 1975-2009 are mentioned in Figure 3 .
Data Sources and Methodological Framework
The study uses annual observations for the period of . The data is obtained from Economic Survey of Pakistan (2008 -09), International Financial Statistics (2007 , and World Bank Development Indicators data sets (WDI-2009 ). This paper reviews; the impact of the unemployment on inflation within the context of Phillips Curve, which is examined in the following manner:
 By examining whether a time series unit root test is applied; an Augmented Dickey-Fuller (ADF) unit root test has been used.  By finding the long-run relationship among the variable, cointegration test has been applied.  When the variables are found cointegrated, a Granger causality test based on Vector Error Correction Method (VECM) has been applied to determine the short and long-run causality.  By describing the reaction of endogenous variable i.e., unemployment at the time of impulse / shock and over subsequent points in time.
Theoretical Methodology
The simple Phillips Curve could be estimated by using following equations. If we let t w be the wage rate in time t, we may represent the proportional or percentage change in the wage rate as:
If we assume that t w is proportional to the excess demand for labour t d , we may write:
Where  is constant. Since the unemployment rate t u is inversely related to the excess demand for labor, we could write this using our reciprocal function as:
Given equation (3) Simply, we can write equations with the aid of notation we are using for the variables in our paper, incorporating natural rate of unemployment into the model, the "standard" Phillips Curve could be expressed:
Where, α (L) and β (L) are polynomials in the lag operation, NAIRU is natural rate of Unemployment in Pakistan in the year t, and. According to Debelle and Vockery (1998) , "most of the existing theoretical and empirical literatures" have been based on the equation 2. The equation could be modified as:
Where UNGAP is the "unemployment gap" (i.e. the actual unemployment rate minus natural rate of unemployment rate). To support the Phillips curve, we would require negative and significant coefficients for the unemployment gap. The empirical analysis will be based on the equation 3.
Econometric Methodology
The concept of Cointegration was first introduced by Granger (1981) and elaborated further by Engle & Granger (1987) , Phillips & Ouliaris (1990) and Johansen (1991 
Where k = 2, 3, …, n. Impulse response functions trace the effects of a shock to one endogenous variable on to the other variables in the VAR; variance decomposition separates the variation in an endogenous variable into the component shocks to the VAR. Thus, the variance decomposition provides information about the relative importance of each random innovation in affecting the variables in the VAR.
This study runs the Granger-causality test based on the following the VECM:
This paper uses the Granger-causality test based on the VECM. There are two advantages to using this method rather than the standard Granger causality test. First of all, the Wald test of the independent variables indicates the short-run causal effect. Secondly, significant and negative error correction term (ECT) 1  t indicates the long-run causal effects. 1975-87, 1988-98 and 1999-2009 with the values 6.01, 3.21 and 9.01 respectively. NAIRU for overall period i.e., 1975-2009 is estimated as 7.80, which is greater than average unemployment rate of 4.99 percent. Results reveal that inflation was less for the period i.e., 1975-1987 and 1988-1998 . While, there was an increasing trend of inflation for the period 1999-2009. Overall incidence of inflation for 1975-2009 has shown an increasing trend. The cumulative effect of this rising expected inflation rate is positive, with unemployment gap is (-) 2.81 percent over a 35 years period. In the short-term, a trade-off exists such that if unemployment rate falls below the NAIRU, inflation will rise until unemployment returns to the NAIRU. At that time inflation will stabilize at a permanently higher level (see , Table 1 ). The preliminary step in this analysis is to establish the degree of integration of each variable. So a test for the existence of a unit roots in the level and the first difference of each variable in our sample using the Augmented Dickey Fuller (ADF). The results in Table 2 reveal that both variables are non-stationary in their level data. However, stationarity is found in the first differencing level of the variables i.e., Inflation rate (IFR) and unemployment gap (UNGAP). In the second stage, the Johansen cointegration test was used to test the long-run movement of the variables. Engle and Granger (1987) have pointed out that only variables with the same order of integration could be tested for cointegration. Both variables were examined for cointegration at their first difference I(1). Akaike Information Criterion (AIC) was used to determine optimal lag length selection, while maximum lag length is set up to level three. Table 3 shows that optimal lag length for the Johansen cointegration test is one (1), which minimizes the AIC. Table 4 and Table 5 respectively. Starting with the null hypothesis of no cointegration among the variables, the trace statistics of 19.23 exceeds the 95% critical value of the  trace statistic (critical value is 15.49). The null hypothesis is valid up to 5% level of confidence. It is concluded that there is one cointegration relationship involving variables i.e., IFR and UNGAP.
Empirical Results

NAIRU is estimated for
Results of the cointegration tests are reported in
In Table 5 ,  max statistic rejects the null hypothesis of no cointegration vector against the alternative as the calculated value  max are 16.49, which is exceeding the 95%t critical value (14.26). Thus, on the basis of  max statistic there is one co-integration vectors. The presence of cointegration vector shows that there exists a long-run relationship among the variables. The Granger-causality method based on the VECM was employed to examine the long-run and short-run casual relationships between the two variables. Firstly, the Akaike Information Criterion was used to determine the optimal length for the causality test. As Table 6 shows, optimal lag length for causality test is two (2) which minimizes the AIC. The dynamic short-run causality (by using Wald test) and the long-run causality by error correction term (ECT 1  t ) among the relevant variables are shown in Table 7 . The causality effect can be obtained by restricting the coefficient of the variables with its lags equal to zero. If the null hypothesis of no causality is rejected, then we conclude that a variable Granger-caused other variable. To recapitulate the findings of the short-run causality test, we conclude that the hypothesis of inflation-unemployment is legitimate in the Pakistan's economy, as there appeared to be a negative relationship. In other words, Pakistan's unemployment rate does "Granger cause" inflation in the short-run. In the long-run causality test, the error correction term (ECT 1  t ) is statistically significant and negative. This means that there is a long-run Granger causality between the inflation rate and unemployment rate. The error-correction term is significant with an adjustment coefficient of -0.259, indicating that inflation rate (IFR) adjusts to its long-run equilibrium level with 25.9% of the adjustment taking place within the first year. The sign of the ECT coefficient also specifies that changes in the inflation rate adjust in an opposite direction to the previous period's deviation from equilibrium. In other words, the long-run Granger causality does confirm the existence of the long-run equilibrium relationship between unemployment rate and inflation rate in Pakistan as indicated in the Johansen cointegration test.
Figures 4-7 plot the impulse-response functions of inflation and unemployment to the permanent and transitory shock. The impulse-response functions show due to consequence of transitory and permanent shocks, there had been an increase in unemployment, which has ultimately reduced the inflation rate. A short-run and long-run tradeoff between the two variables is observed. This adverse effect on unemployment of a negative demand shock is very persistent. In fact, the two variables move in the opposite direction at different frequencies. Indeed, the selected cointegrating vector implies that, there is a long-run relationship between the variables, inflation and unemployment. Hence, the analysis enables the conclusion that these supply shocks drive the rare movement of inflation and unemployment in the long run. The variance decomposition analysis indicates that inflation rate is the exogenous variable. A high proportion of its shock is explained by the own innovations compared to the unemployment. At the end of 10 years, the forecast error variance for inflation explained by their own innovations is 317.8%, while the forecast error variance for unemployment explained by their own innovation is 87.2%. At the end, empirical findings of the present study show that there is a long-run relationship and also causality between Pakistan's unemployment rate and inflation rate. These findings provide an strong empirical support for the existence of the Phillips curve, in the context of a developing country like Pakistan.
Summary and Conclusion
Inflation is a universal phenomenon. Every one is affected by inflation. Being an economist, it is a social responsibility to explore the reality mentioned by Phillips Curve i.e., increased inflation results into increased job opportunities which ultimately lead to economic growth in the country. This study provides strong empirical existence of Phillips Curve in Pakistan, both in the long-and short-runs. On the basis of this study, one can forecast the future trend for the next ten years will be in favor of Phillips curve. Policy makers can get guidance from this paper for making future policy decisions for Pakistan. This research can be replicated for other developing countries especially SAARC countries, such as Bangladesh, Bhutan, India, Maldives, Nepal, and Srilanka. By assessing the existence of the Phillips curve in SAARC economies can have more insight. 
